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WE intend to limit our remarks to the acute catarrhal otitis medias which are complicated by the presence of non-purulent fluid in the middle ear. These are known by such names as acute catarrhal otitis media with fluid, acute serous otitis media, acute secretory ears, &c. No terminology has been brought to our attention which seems adequately descriptive. In this paper the condition will be referred to as acute secretory otitis media.
We have often been confronted with the following situation. A patient will come to the office and upon examination will have a collection of fluid in one or both ears. The condition will be explained to the patient and then the inevitable question will be asked, "How long will it take to cure me? ' In the light of our experience the answer has been, "I do not know". We have been s-truggling for some years to find a better answer to the question. In medicine the answer, "I do not know", must often be given. For the condition under discuXssion it may not be necessary to;use it any more frequently than in other diseases but it has been our experience to hope, in a particular case, to have the ear free from fluid in a few days, only to find that when this finally happens many weeks have passed. What do we know of the aetiology of fluid in the middle ear? In general it may be said that anything which will contribute to Eustachian tube swelling and closure can be a contributing factor. By far the most frequent of these are the acute inflammatory conditions of the nose and nasopharynx the inflammation from which travels up the Eustachian tube mucosa to the tympanic cavity. The presence of adenoids or large masses of lymphoid tissue in the nasopharynx adds to the likelihood of the onset of secretory otitis media. Lymphoid tissue well up in the Eustachian tube is also an offender. Sinusitis and tonsillitis are members of the inflammatory group which are precursors of this condition. Structural abnormalities of the ears, nose or throat can be contributory. Allergy, metabolic disorders, dental malocclusion, trauma and especially otitic barotrauma are other causative factors. Recently we studied the atiological factors in 748 patients with acute secretory otitis media which, during the past fifteen years, had been diagnosed as such in our office.
Of these 422 were females and 326 males. This discrepancy between the sexes is without significance. The right ear was involved in 210 patients, the left in 209, while there was fluid in both ears in 329 patients. The average age of this group was 28 years.
Search for the causative factor in this group revealed that 619 patients of the 748 had infection of the nose or throat just prior to the onset of ear symptoms, and in 8 cases the ear difficulty arose as a result of some one of the contagious diseases. Maxillary sinusitis on the homolateral side was present in 42 instances. Acute tonsillitis and infection in the adenoid tissue occurred in 47 cases. Acute ethmoiditis was present in 7, and acute sphenoid sinusitis in 1 case. 107 patients showed a marked deviation of the nasal septum to the affected side. 100 patients in the group showed no evidence whatever of infection, either before or during the course of the ear involvement. This group was made up of the following types: Those due to allergy 68; definite endocrine problems: (a) hypothyroid 19; (b) hypopituitary 2; pregnancy 2; aero-otitis 7 (this does not include closure of the tube nor haematoma of the middle ear); trauma 2.
One of us (G. D. H.) during a short Army experience has examined 32 cases. 12 were right sided, 12 were left sided and 8 were bilateral. Almost all of these followed acute upper respiratory infections. Two were due to trauma-blows upon the head. In about a third it was felt that the tonsils and adenoids and particularly the latter were obstructive factors. If the adenoids were present, treatment was of longer duration in each instance. Seven were observed to have an allergic mucous membrane.
As the actiological evidence given in these two groups is reviewed and that which has long been recognized as predisposing to the accumulation of fluid in the ear is also considered, it emphasizes that any condition which creates swelling in the region of the Eustachian tube can be a causative factor. But this is not the whole story. If it were, every blocked Eustachian tube would be followed by a secretory otitis. But we know this does not always occur. On several occasions we have treated patients,with secretory otitis only to have a cold added to the picture just before recovery was about to take place. Occasionally this caused a return to the original condition. More often, despite a closed tube, there was no reaccumulation of fluid. I (G. D. H.) was very much interested, at the last meeting of this Section (December 3, 1943), to hear Squadron Leader McGibbon's Section of Otology 271 explanation of the production of fluid in the middle ear after otitic barotrauma. It is probable that the extremes of difference in pressure between that in the middle ear and that in the surrounding atmosphere in otitic barotrauma do not exist in the condition under discussion. Change in pressure, due to closed Eustachian tube, undoubtedly is present, but other factors must also be present, else most Eustachian tube closures would be followed by the presence of fluid in the middle ear. There is some evidence, it seems to us, that there are, in addition, biochemical changes which allow serum to escape from the tissues more readily than usual but lacking proof of these we do not care to do more than mention their possibility.
Pathology The picture of acute inflammation of the ear with effusion of fluid which does not go on to suppuration is a familiar one. There has not been sufficient stress, however,.
put upon the fact that the process is one which involves the entire middle ear and not the tympanic cavity alone. When a fluid level line is seen through the drum there is a tendency for the observer to limit his thinking to the part under observation, i.e. the tympanic cavity. The process involves the mastoid cells as well, and this fact accounts for the rapid reappearance of fluid after removal of some from the tympanic cavity by mechanical interference. X-rays of the mastoid will give suggestive evidence that this is so, and operation on this structure does reveal the presence of fluid in the cells. As time elapses, the process passes from an acute to a subacute condition with protracted recovery. Robinson (1942) , in studying the biochemical features of the two stages, has shown that the effusion in the acute stage is an exudate. He states that: "It has a high protein content with many polymorphonuclear leucocytes. The effusion in the subacute type is a transudate. There are few polymorphonuclear leucocytes, there is a low protein content, and when the fluid has been present in the middle ear long enough to cause the beginning of the chronic catarrhal stage with its adhesions, large mononuclear leucocytes and epithelial cells make their appearance." Robinson feels that the presence of fluid in the ear is due to a block in the lymphatic glands which drain the middle-ear region. This may be true if it follows the inflammatory conditions which so often precede the presence of fluid in the ear, but it hardly explains the appearance of fluid in cases which are apparently due to allergy, metabolic disturbances or trauma. It is known that if the fluid is unrelieved it gradually loses some of its fluid content. In the later stages of this condition we have all had the experience of removing material from the ear which would string out two or three inches before its rubbery quality would allow it to break and then cause the aural portion to snap back into the ear. Subsequently the fluid can act as a foreign body in the ear. Inflammation, necrosis, ulceration and then infiltration with fibrin follow and in due time organized adhesions take the place of the original matter. It is our feeling that the neglect of this condition is often the precursor of the middle ear with adhesions which is the dread of all otologists. It appears to us that adhesions are as likely to follow this condition as they are to be the aftermath of a suppurative otitis. Certainly additional attacks occur in ears which have already suffered in various degrees from previous secretory otitis, and probably this is because the conditions which created the first occurrence are still present. If we are to be preventers of deafness we must be alive to the possibilities which follow after secretory otitis media. Its neglect, whether purposeful or unintentional, is serious. Diagnosis A typical history will usually tell of deafness in one or both ears following a cold. In a fair percentage the story of the cold cannot be elicited. Examination in the inflammatory stage shows dilatation of the blood-vessels of a drum, whose landmarks are still present. Add a conductive hearing loss somewhat out of proportion to the amount of pathology seen and it makes one suspect the presence of fluid. At a slightly later stage the observation of a meniscus makes the diagnosis easy. Occasionally one sees an unusual picture. Two are recalled. One in which there was a frothy top to the serum giving the meniscus the appearance of the "head" of a glass of beer. A second, in which the collection of fluid followed a blow on the -head, showed a drum with a red meniscus. Evidently just enough red blood cells had escaped from the vessels to allow them to float to the top of the serum and give this picture. Bubbles of air in the fluid give a characteristic appearance. If there is doubt about the existence of these the use of the pneumatic otoscope is of material aid. A line which does not move with the same rapidity as the moving drum should lead one to suspect the presence of fluid. More difficult to diagnose is the ear, the tympanic cavity of which is completely filled with serum and the only identifying feature is the over-all amber colour of the drum. Often the short process and the handle of the malleus will take on a chalky white appearance in contrast to the amber effect. Alexander has said: "You are not an otologist until you can see amber." These are true words. But still more difficult to diagnose is the ear filled with fluid, the drum of which is so thickened that there is no change in colour. In this instance the diagnosis must be made with the auscultation tube. These are the cases which are most often missed for the loss of hearing present is blamed on the thickened drum. Under these circumstances when auscultation is practised, if there is some air in the tympanic cavity, there is a resulting bubbling which deno-tes the presence of fluid, but if the tympanum is filled with fluid an entirely different auscultatory effect is heard. It is like the chug of fluid heard in an incompletely filled airtight barrel but even this description is inadequate. It is the most difficult sound in auscultation to recognize and interpret. It is more clearly heard when very gentle inflation is practised. It can easily be missed by a loud blow. For this reason we do not like the use of air-pressured mechanical inflation. The hand-controlled rubber Politzer bag is, we think, diagnostically finer. In 411 of these stages the drum is usuallv retracted but this is not universally so and is not a pathognomonic sign.
There is no characteristic hearing curve, for the pathology under discussion may and often does occur in ears already diseased. Pre-existing inner-ear disease may be present also. In an uncomplicated ear, the presence-of secretory otitis will, of course, give the picture of a conductive deafness. Usually the deafness is out of proportion to the pathology seen on examining the ear, though on occasion the fluid is in such position that it does not block the conductive pathways and the hearing is quite good.
The importance of stressing the diagnostic features cannot be overdone as they are often overlooked. When students are instructed, it seems that it is necessary to spend more time reviewing the evidence in these cases than in any other of the common ear conditions. Army experience supports these views. Indicative of this is the fact that we have had three cases in our hospital in England, one of which existed five months and two others for six months prior to admission. If the point is overstressed it is because we recognize our own shortcomings and realize that we have had our share of missed diagnoses in this regard.
Interesting as the otological picture may be, diagnostic interest and acumen should not be directed to the ear alone. It has already been mentioned that 100 patients of our civilian series did not show any evidence of infection either before or during the course of the ear involvement. Of these, 68 were obviously allergic. A majority of them had their ear complication during the hay fever season when the nose was blocked. The endocrine cases, numbering 21, were fairly obvious. Most of these were referred back to their own physicians for complete check-up including basal metabolic rates. As a result, 19 received thyroid in appropriate dosage, even as high as six grains per day. In all these cases the ear situation improved shortly afterward. The two cases recorded as hypopituitary problems were referred back to one of the local obstetricians, for both of these were women who had been under his care for delivery some months earlier. It was at his suggestion that anterior pituitary lobe hormone was used in both instances, and apparently with excellent results, for the ear condition rapidly improved after having been static for several weeks. Of the two patients who developed acute secretory otitis media during pregnancy, both showed symptoms during the last trimester of pregnancy when the nose was particularly engorged. Both cleared up completely shortly after delivery. It is interesting to note that one of these patients subsequently became pregnant and again showed the typical picture with fluid in both ears.
The cases of otitic barotrauma need no special mention, except that they occurred as a direct result of flying, and apparently without evident infection of the nose or throat. Here then is a breakdown of 100 patients who had aetiological factors other than acute infections of the nose and throat. It suggests that some of these factors may be present in the patients who do have acute infections and the failure of their discovery leads to a protracted course of treatment. And it further suggests that there may be Cetiological factors which we have not yet unearthed, the discovery and correction of which may lessen the likelihood of a lengthv illness.
Prognosis
Under the heading of Pathology, mention has been made of two types of secretory otitis media, i.e. the acute and the subacute. The majority are acute and recover in a relatively short period. A continuation of causative factors is undoubtedly a major item in the translation of an acute condition into a subacute affair. Without anv evidence to support the view, we have the feeling that there is the occasional case which has the subacute features from the start. At least these cases will persist for some time despi-te the best therapy one can apply. This suggests also that some Section oJ Otology 273 tinderlying factors hav e not been discovered. The borderline between the acute and subactute is not sharp ancd it is with difficultv that one can say Nwhich patient belongs to the former group and which to the latter. Certain it is that the subacute cases are the difficult ones to clear. Just when these should be further classified as chronic is also difficult to state though it would seem they should be classified as subacute as long as the transudate is still fluid. When, and if, this is replaced by adhesive processes the chronic stage may be said to have begun.
If the condition can be cleared the hearing in almost everv instance returns to its former level. Unless subsequent attacks produce adverse conditions the ear apparently is as good functionally as before. On the other hand if the pathological state persists, eventually changes take place wvhich are detrimental to function and these are irreparable.
In the civilian series above mentioned the average number of treatments per patient was six. This figure does not give the true picture of the average length of time of treatment for manv were treated only once or twice and then did not return. Others wvere treated numerouLs times over a period of months and still vere not entirely free from symptoms. Of the total of 748 there were 15 who were definitely not improved after considerable treatment. There was one patient in whose ear there was persistence of fluid for six months and another, with bilateral involvement, had fluid in the ears at the end of a year despite all the forms of treatment which were tried.
In the military series, where control of the patient is much more satisfactorv from two standpoints, namely (1) compulsory return visits and (2) management (rest, diet, &c.), results were more satisfactory. None of the patients failed to recover and each testified that hearing had returned to its former level. The shortest period between the institution of treatment and recovery was two days, the longest was sixty-three days, while the average was just under twenty-two davs. There was a notable agreement between the length of time svmptoms had persisted prior to treatment and the period required for recovery. If treatment wvas instituted shortly after onset there was a short convalescence. Neglect before treatment almost universallv was followed by a protracted recovery.
In both series the presence of complicating factors seemed to be correlated to retarded response to treatment. It is quite probable that undiagnosed complications were the cause of some of the disappointing responses.
Treatment These patients were seen over a span of seventeen years and as might be suspected the management of them was not the same during the whole of this period. In the later years, however, a fairly definite pattern was followed. An attempt was made, when a patient asked for consultation, to determine the vetiological factors present. Patients were classified, if possible, into two groups, (1) those of infectious origin and (2) those of non-infectious origin. Elimination of the infection was the first goal of the treatment of the patients with acute inflammation. Quite often patients were classified as belonging to this group on the history only, for by the tinm they had presented themselves for treatment of the ear the initial infection had subsided. In either event, for patients in this group, nothing was done to the ear until the infection had cleared. Following this, catheterization with gentle inflation was done if the collection of serum had persisted. If one or twvo catheterizations did not resul]t in a diminution of the symptoms, paracentesis of the membrana tympani wvas done and the ear was inflated to allow the escape of some of the fluid. Occasionally gentle suction was used to assist in its removal. Subsequent paracenteses wNere done at two, three, four or five day intervals if there was a persistence of the fluid. Paracenteses were repeated at such intervals until the condition had cleared. Patients in the second or non-infectious group were first cultured for evidence of infection in the nose and nasopharynx. If these were negative, search was then made for other causative factors.
If an allergy survey did notvield satisfactory results, the endocrine difficulties were considered. Since some allergic individuals have a consistently low basal metabolic rate, it did not seem advisable to order such a test on all patientsof this group, lest we classified them as hvpothvroids. The basal metabolism plus a sugar tolerance test differentiated those having a low rate due to allergv andthose who reallv were hypothyroids.
When the war broke out we were carrving on a study of the microscopical comparison of the middle-ear mucosa in the normal and in thyroidectomized guinea-pigs and in pigs which had been sensitized to various allergens. We hope at some later date to finish this work.
In the so-called subacute or protracted cases such additional therapy as seemed indicated was instituted. Thus, some were put on allergic management, some had surgical removal of lymphoid tissue from the nasopharynx, some had X-ray therapy to this locality, and others were placed on insulin, thyroid substance or other appropriate medication. We did not use radium therapy in the nasopharynx, though there is growing evidence this may prove a valuable adjunct in the treatment of this condition.
Comment
It has been taught in the past that catheterization in this condition only adds to the cedema present in the tubal mucosa and prolongs the condition.
For this reason, politzerization has been advocated. But, with us, politzerization in the latter part of the civilian series was discarded for two reasons, one diagnostic and the other therapeutic. Diagnosis of fluid in the ear by inflation (which is often necessary) cannot successfully be made in all cases unless a very gentle inflation is done. There are too many accessory noises in the usual politzerization. Therapeutically it has been discarded because repeated politzerizations failed to bring about the desired results in a reasonable time. Catheterization without paracentesis failed in like manner to bring about an early cure. Exactly why these two methods were apparently ineffective we cannot say. Their purpose is to open the Eustachian tube and its opening should be followed by some escape of fluid through it into the nasopharynx. But this does not always happen. In fact, far too frequently it does not. We are confident that many patients in these two series had patent Eustachian tubes long before the fluid disappeared. At least in many of them, in the later stages, most gentle catheterization would cause air to pass unimpeded into the tympanic cavity (an open Eustachian tube) though fluid was still present, perhaps in large quantity. The conclusion has been reached, therefore, that the blowing of air into the intact middle ear is not an efficient method of treatment for this condition.
Shahinian (1943) postulates that catheterization in this condition performs two functions. One blow dilates the tube and the tympanic cavity (by means of the membranal bulge) and subsequent blows force fluid from these dilated spaces out around the catheter's end into the nasopharynx. He maintains that there is often insufficient dilatation of the tympanic space because of the character of the fluid or beginning adhesions. He proposes a controlled and measured suction in the external auditory meatus which will cause a bulge of the drum and suggests that, relieved of the necessity of the tympanic dilatation, the efficiency of the catheterization will be increased. This method has not been tried in any of the cases under discussion.
Paracentesis without anaesthesia has been carried out in 422 patients. Puncture, not incision, is made in the membrana tympani at 6 o'clock just central to the annulus. Subsequent catheterization, if the accumulation of fluid has been great enough to warrant it, affords considerable relief and marked improvement in the hearing. There have been no unfortunate sequelae to this manipulation, though it has been repeated many times in the same patient. One ear did go on to suppuration while paracentesis was being used but the onset of this complication was concomitant with the start of a cold. This ear was dry and hearing had returned to normal within a fortnight. The spacing of the paracenteses at two, three, four or five day intervals depends on the otological picture and the patient's symptoms.
It is not the purpose of this paper to advocate paracentesis for this condition, as there were no series of controls and consequently comparison with other procedures is pointless, but it has been a useful procedure in the series presented. While the escape of some fluid from the tympanic cavity does not alter very much that which still lies in the mastoid cells, it does afford, apparently without future harm to the ear, a marked relief in symptoms.
Fifteen cases were definitely not improved after considerable treatment with the methods just outlined. Cody (1941) and Robinson have both recommended mastoidectomy in the protracted subacute cases. One wonders if some of the fifteen just mentioned might not have been cleared by such a procedure.
